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1-Phase Equilibria
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Table 1-1: Difference between the phases and components of the system

System Components (C) Phases (P)
Water H.O Liquid
Water + Ice H.O Liquid + Solid
Brine NaCl + H,0 Liquid solution
Ni-Cu Cu + Ni Solid

1-3 The phase rule
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Figure 1-1: The typical regions of a one-component phase diagram. The lines represent conditions under which the two
adjoining phases are in equilibrium. A point represents the unique set of conditions under phases coexist in equilibrium
Four phases cannot mutually coexist in equilibrium when only component is present.
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Table 1-2: Relation between the number of phases and degrees of freedom for one component.

No. of component (C) | No. of phase (P) | Degrees of freedom (F)
1 1 2
1 2 1
1 3 0
1 4 Forbidden
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1-3-2 Limitations of phase rule
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1-2: Phase diagram of water system, one componentwith three phases.
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Figure 1-3: The phase diagram of COz, one component with three phases.
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Figure 1-4: lllustrate the name of the process of each equilibrium between two phases.
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Homework 1: How many the number of components, phases, degrees of freedom and

the name of the system of each of the following equilibrium of waters’

phases?

OA oB ocC

Homework 2: How many the number of components, phases, degrees of freedom and

the name of the system of each of the following equilibrium of waters’

phases?

AOB BOC AOC

Homework 3: What is the name of the reversible and irreversible process for the

system of water of each of the following curves.

Curve Irreversible process Reversible process

OA

oB

ocC

Homework 4: It can be disrupted the metastable curve by changing one of the

following:

(a) Tand p (b) p and conc. (c) T or p (d) T and Conc.
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1-4-2 Two component systems
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Figure 1-5: Scheme of different phase equilibria for two component systems.
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1-4-2-1 Solid-Liquied phase diagram (Condensed system)
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Solid A + Liquid B
(solution)

Two phases, P = 2

Liquid phase (melt), P =1

Physical Chemistry For UGS-2" Year 2" Semester

Napht“1alene

Solid B + Liquid A
(solution)

Two phases, P = 2

B, 80

Temperature °C

F
E IC (Eutectic point)
1
Solid A + Solidiphase, P = 1 Salid naphthalene
eutectic C : + eutectic C
I v

o ————+——+—+—+— 0
1, Xgen =~ ==————p  Composition (Wt %), orxs — 1, Xneph

Hypoeutectic point

Hypereutectic point

Figure 1-6: Phase diagram of benzene-naphthalene system (Solid-Liquid).
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